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Clinical Relevance
1. Scientific rationale for study: The market offers different 

products to treat the symptoms of oral dryness but there is 
no scientific evidence for the effects. 

2. Principal findings: This study shows that lubricating 
products could be recommended to patients with dry 
mouth to increase their quality of life. It may also improve 
their oral mucous conditions.

3. Practical implications: Lubricating products should 
primarily be recommended as comfort products. The 
patient ought to be given the opportunity to choose which 
product to use. 

Introduction
Saliva production is important for both oral and general 

health. Hyposalivation increases the risk of caries and other 
diseases, especially in elderly [1]. Saliva also plays an important 
role in facilitating speech and the process of swallowing. Today 
we have an increasing number of elderly who still have their 
natural teeth. Elderly people are in the high-risk group for hypo-

salivation [2] since they often use several different medications 
and the majority of these products have an anti-cholinergic effect 
with dry mouth as one of many side-effects [3]. The oral health of 
dependent and vulnerable elderly in need of special care plays a 
vital role for each individual. Dry mouth can also affect the quality 
of life [4] besides the oral and medical effects. Oral dryness also 
causes a change in an individual’s oral microbial state. Individuals 
with poor oral hygiene have been found to have an increased 
rate of upper respiratory tract infections, such as pneumonia [5]. 
Aspiration pneumonia is the second most common infection in 
elderly in nursing homes, which requires hospital treatment and 
has the highest mortality [6]. In a study of the risk factors, it was 
found that a lack of oral hygiene and swallowing difficulties had 
a significant relationship with pneumonia incidence [7]. Frail, 
elderly people with impaired immune systems may aspirate 
usually harmless oral micro-flora as candida and these results in 
opportunistic infections [6]. In the last years lubricating products 
have been popular as a treatment against oral dryness. Nursing 
staff inform the residents about products and help them to handle 
the products in a pharmacy [8]. The market offers different 
products but few of these products have been evaluated. They are 
not supposed to stimulate the saliva but to a certain extent replace 
missing mucus saliva and give comfort. 
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Abstract

Objective: To evaluate two products to treat symptoms of oral dryness in frail, 
Elderly individuals.

Material & methods: 22 participants were recruited for this pilot study from 
Karolinska Institutet, Department of Dental Medicine section for Gerodontics 
and Public Medical Dental Care clinic at Stockholms Sjukhem and 15 fulfilled the 
study. The participants used Proxident oral spray with sunflower oil for 4 weeks 
and then Proxident gel-based flavorless oral moisturizer for 4 weeks. Registration 
of current medications, general health, dental status, status of the mucosa, plaque 
index, gingival index, objective and subjective saliva secretion was measured and 
microbial samples taken at baseline and after four and eight weeks (three times). 
The study also included measurements of quality of life. 

Results: Gingival index and MPS (mucosal-plaque score) mean values were 
improved during the study. Plaque index was relatively constant and no 
statistically significant changes were found in salivary flow. Lactobacilli increased, 
Streptococcus mutans were constant and Candida albicans were decreased during 
the study period but this was not statistically significant, only as a tendency to 
differences. After the use of each product for 4 weeks, questionnaires OHIP-
14 (Oral Health Impact Profile) and VAS (visual analogue scales) showed that 
participants had less problems. 

Conclusion: Proxident oral spray with sunflower oil and non-flavored moisture 
gel may help patients suffering from dry mouth to improve their oral mucous 
conditions but it requires further studies to confirm these results. The products 
can be recommended as comfort products.

Keywords: Dry mouth; Hyposalivation; Moisturizing products; Oral micro flora; 
Salivary flow
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Objective
The aim of this study is to evaluate two products marketed 

as products that relieve dry and sensitive mouth in frail, elderly 
individuals with respect to the status of gingiva and mucosa, 
salivary secretion, microbial flora and oral health-related quality 
of life.

Materials and Methods

Study design

The study had a descriptive, longitudinal, evaluating design. 
Figure 1 presents a flow diagram.

Participants

22 dependent elderly people were recruited from two places, 
the Department of Dental medicine at the unit for Gerodontics at 
Karolinska institutet, and from Public Dental Care at the unit for 
Medical dentistry at Stockholms sjukhem. The inclusion criteria 
were participants over 65 years, with expressed dry mouth 
symptoms, xerostomia, and understanding Swedish. The exclusion 
criteria were cognitive disorders as diagnosis of dementia or 
other limitations that were obstacles for performing the study 
activities as functional limitations from stroke and neurological 
diseases. An application for ethical approval was obtained by the 
Regional ethics committee in Stockholm. The study was classified 
as a product test 2012/597-31/4. The participants signed an 
informed consent about the study. They could discontinue their 
participation without giving any reason.

Study process and products

The participants started to use one of the two test products 
for four weeks and after that the other product for four weeks, a 
modified cross-over design. After each study measurements were 
carried out and added to the study protocol, ending up in three 
measurement sessions for each individual. The products were 
Proxident oral spray with sunflower oil, and Proxident gel-based 
flavorless oral moisturizer. The products are made in Sweden by 
Proxident AB. All examinations were carried out by the same two 
persons (author AG and CC) together mostly in the participants 
own home with a mirror, probe and flash light. Before the start of 
the study the participants or the care staff got instructions on how 
to use the products and receive new bottles and how they could 
assist the elderly. A protocol with instructions for how to use the 
product as often they needed and always before bedtime was 
posted in the patients’ bathroom together with a self-reported 
note list.

 Data Collection
The study started with baseline data, medications, general 

health, dental status, gingival and plaque index, mucosal plaque 
score, objective measures of salivation and supra gingival plaque 
samples for microbial analyses. In addition to the clinical data, 
two formulas for patient evaluation were used, OHIP-14 and VAS-
scales.

Clinical and microbial data 

The condition of gingiva was registered by Gi (9) from 0 - 3. 0 

healthy gingiva, 1 slight inflammation, 2 moderate inflammation, 
3 heavy inflammation. Plaque was registered with Pi (10) from 
0 – 3, 0 no visible plaque, 1 slight plaque registered with a probe, 
2 visible but thin plaque on some or all tooth surfaces, 3 visible 
thick plaque on almost all or all surfaces. Mucosal plaque score, 
MPS, is used for both persons with and without natural teeth and 
prostheses. The index was designed to evaluate oral health and oral 
hygiene in groups of individuals at institutions and in hospitals. 
It is composed by two measurements, MS for mucosal disorders, 
criteria (1) Normal gingiva and mucosa (2) Mild inflammation (3) 
Moderate inflammation (4) Severe inflammation and PS plaque 
score (1) No easily visible plaque (2) Small amounts of plaque (3) 
Moderate amounts of plaque (4) Abundant amounts of confluent 
plaque. They are added to a single index, measuring a persons’ oral 
hygiene, not in order to make a diagnosis [11]. The participants 
rested 15 minutes after arrival, the time was registered and 
they had not eaten, smoked or brushed their teeth for one hour 
before collecting saliva for a 15 minute period. The participants 
bend forward and drool in a cup and then the amount of saliva 
was measured. After that they chewed a piece of paraffin for 30 
seconds and then collected stimulated saliva for 5 minutes which 
was measured [12].The saliva collections were mainly performed 
in the morning time. Supra-gingival plaque was collected with 
sterile pellets, from four interproximal supra-gingival sites. The 
sampling sites were between the upper right first and second 
molars, the lower left first and second molars, the upper right 
second incisor and the canine and the lower left second incisor 
and the canine. If one or more of these sites were not available, the 
closest available site was selected. The samples were transferred 
to transport medium VMGA III and processed within 24 hours. 
The analysis of the samples has previously been described [13]. 
The bottles with VMGA III were shaken on a whirly mixer for 10 
seconds and thereafter 0.1 ml was placed in a standardized fashion 
on each agar plate, using unselective enriched blood agar plates 
and selective agar plates. The total number of microorganisms 
growing under anaerobic conditions, colony-forming units (CFU) 
and the proportion of Candida albicans, Staphylococcus aureus, 
enterococci, Streptococcus mutans, lactobacilli and pseudomonas 
were calculated. Semi quantitative estimations were made 
according to the following scale: 

Very sparse growth: 1-10 CFU 

Sparse growth: 11-100 CFU 

Moderate growth: 101-1.000 CFU

Heavy growth 1.001-10.000 CFU 

Very heavy growth> 10.000 CFU [14]. 

The agar plates were made at the laboratory with material from 
Oxid Ltd (Basingstoke, Hampshire, UK) and Difco Laboratories, 
Becton, Dickinson and Company (Sparks, MD, USA). We created 
four groups to take account of the bacteria in this fashion:

1. No growth

2. Very sparse growth and sparse growth = Rare

3. Moderate growth and heavy growth = Moderate

4. Very heavy growth = Abundant
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Patient evaluation

Participants rated their own oral health according to OHIP-
14 and VAS scales. OHIP-14 provides an indication of what kind 
of symptoms the patient suffers from and the VAS scales gives 
information about how the symptoms changed over the study 
period with the last 4 weeks as a reference. OHIP-14 is a shortened 
version of the Oral Health Impact Profile, which is a standardized 
and validated form, originally composed of 49 items [15]. OHIP 
looks at 7 different dimensions; functional limitation, physical 
pain, psychological discomfort, physical disability, psychological 
disability, social disability and handicap. It is graded on a 5-point 
scale besides an answer that the question is not applicable for the 
actual person and situation. Visual Analogue Scales (VAS) can be 
used in the diagnosis of salivary flow dysfunction and to detect 
changes in saliva flow values over time [16]. The questionnaire 
consists of 8 claims where the patient estimates their discomforts 
linked to dry mouth. The scale ranges from 0-100 mm with the 
estimation “very much” at 0 mm and “not at all” at 100 mm. 
Participants were asked to the mark their opinion with an X on 
the line.

Statistical Analysis
All collected data was registered in an Excel file and the 

Statistical Sciences of Social Package 16.0 (SPSS) was used. Paired 
t test was used for analysis of possible differences between the 
treatment periods. Chi2 was used for salivary flow, MPS, GI and 
PI. The data from OHIP-14 was dichotomised and the VAS-scales 
were divided into three groups ”very”, ”moderate” and ”not at all”. 

McNemar test and Bowker`s test for symmetry and Friedman 
ANOVA was used to compare measurements in the same person 
concerning microbial growth. P-values ≤0.05 were considered 
statistically significant.

Results
In this study we had a baseline of 22 participants. Six of them 

quit after baseline, and one did only test the oil product. Two 
persons felt they did not need the products, one had private 
reasons and one was in hospital, three others did not give any 
reason. See Figure 1. Of the 15 participants that followed the 
whole study, there were 12 women and three men, born 1924-49, 
6 living in a nursing home and 9 on their own. They had an average 
of 19 natural teeth and 4 of them had prosthesis. According to 
self-reported information, they suffered from dry mouth daytime 
and/or night-time. The study products were used on average four 
times every twenty-four-hour. No participants used the products 
less than three times every twenty-four –hours.

State of general health and medicines

None of the participants had been diagnosed with diabetes 
but 33.3 % (n = 5) suffered from cardiovascular diseases and 
13.3% (n = 2) have had pneumonia under the last year. Three 
persons took no drugs at all but the other took in average 7 drugs, 
every person more than four drugs each. Most common was 
Paracetamol 53.3% (n=8) used daily, diuretics 33.3% (n=5) and 
sedatives 26.7% (n=4). The drug intake did not change during the 
study period.

Figure 1: Flow chart. Baseline-drop-outs (n=6) Oral spray 4 weeks-drop-outs (n=1) Dry mouth lubricator 4 weeks (8 weeks from baseline).

Oral health

The mean value of MPS decreased from 3.9 to 3.6 after using 
the oral spray. After using gel-based oral moisturizer there was a 
further decrease of the mean value to 3.2 (p=0.04). The gingival 
index decreased from 1.1 to 0.7 (p=0.01) after using oral spray. 
After gel-based oral moisturizer the mean value increased to 0.8 

which was still an improvement compared to baseline (p=0.05). 
Plaque index was nearly unchanged. See Figure 2.

Saliva

The stimulated saliva showed a decrease after four weeks from 
0.87 ml/min to 0.56 ml/min, then an increase to 0.77 ml/min. The 
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unstimulated saliva was unchanged from baseline to four weeks 
and then a small increase occurred from 0.04 ml/min to 0.06ml/
min. See Figure 3.

Microbial results

At baseline most participants had lactobacillus (n=14), Candida 
albicans (n=10) and Streptococcus mutans (n=8), two have 
Staphylococcus aureus and one pseudomonas. This composition 
of the oral flora was not changed after the 8 weeks study period 
but according to Candida albicans, there was a change between 
the groups during the study period. Some of the participants 
migrated from moderate to the rarely group, but the change was 
not statistically significant, see Figure 4.

Patient evaluation 

OHIP-14: At baseline 29 % (n=4) experienced difficulties with 
eating and that they had interrupted their meals. After the use of 
gel 80 % (n=12) reported that they did not need to interrupt their 
meals (p = 0.01). At baseline 43 % (n=6) had difficulties to relax 
and after 4 weeks of spray, 21 % (n=3) claimed this and after 4 
weeks with gel, 13 % (n=2) answered that they often experienced 

this (p = 0.04). Then also the feeling of irritation in other people 
had decreased (p = 0.04). See Table 1.

Figure 2: Mean value of MPS (mucosal plaque score), gingival index and 
Plaque index.

Figure 4: Candida albicans 1: No growth; 2: Rarely; 3: Moderate Both 
after using spray and gel Candida albicans were placed in lower growth 
groups; p= 0.9536 from baseline-4 weeks (spray) and p=0.8013 from 
baseline-8 weeks(gel).

Figure 3: Mean values for salivation ml per minute. 

Table 1: Numbers of respondents that agrees with claim, OHIP-14.

Baseline-4 Weeks 4-8 Weeks Baseline-8 Weeks

Trouble pronouncing words n 11 11 10

Sense of taste has worse n 9 9 7

Painful aching in the mouth n 9 (p=0.01φ) 7 7

Uncomfortable to eat food n 5 9 8 (p=0.01φ)

Been self-conscious n 7 7 6

Felt tense n 9 10 8

Diet been unsatisfactory n 7 9 6

Had to interrupt meal n 4 6 3

Difficult to relax n 10 (p=0.04φ) 10 8

Been embarrassed n 7 7 7

Been irritable with others n 8 (p=0.04*) 10 (p=0.04φ) 9

Difficulty doing usual jobs n 8 9 7

Felt life less satisfying n 12 11 10

Totally unable to function n 3 3 3

p ≤ 0.05 was deemed to be significant; φ: significant improvement; *: the value deteriorates.

http://dx.doi.org/10.15406/jdhodt.2017.08.00310


Citation: Croonquist GC, Wårdh I, Gundler A (2017) The Effects of Two Lubricating Products In Elderly Individuals - A Pilot Study. J Dent Health Oral 
Disord Ther 8(7): 00310. DOI: 10.15406/jdhodt.2017.08.00310

The Effects of Two Lubricating Products In Elderly Individuals - A Pilot Study 5/7
Copyright:

©2017 Croonquist et al.

VAS scales: 79 % (n=11) described that they had a very dry 
mouth at baseline. The question”How much saliva is in your 
mouth” showed an improvement between 4 and 8 weeks (p 
= 0.01).At baseline experienced 43 % (n=6) that they had very 
difficult to talk and after 8 weeks this problem had decreased to 
29 % (n=4) (p = 0.04). After the spray period 71 % (n=10) felt 

very dry in their mouths and after gel 60 % (n=9). The question” 
Rate the level of your thirst” showed significant improvement (p = 
0.01) after 4 weeks with spray. 71 % (n=10) described at baseline 
that they felt themselves as very thirsty and after 4 and 8 weeks 
43 % (n=6) and 53 % (n=8) respectively reported this. See Table 
2. 

Table 2: Numbers of respondents that answered much or pretty much, VAS.

Baseline-4 Weeks 4-8 Weeks Baseline-8 Weeks

Rate the difficulty you experience in speaking due to dryness n 10 12 13 (p=0.04φ)

Rate the difficulty you experience in swallowing due to dryness n 8 8 12

Rate how much saliva is in your mouth n 5 4 (p= 0.01φ) 6

Rate the dryness of your mouth n 13 13 14

Rate the dryness of your throat n 10 (p=0.04*) 11 12

Rate the dryness of your lips n 11 9 10

Rate the dryness of your tongue n 9 10 11

Rate the level of your thirst n 11 (p=0.01φ) 10 11

p ≤ 0.05 was deemed to be significant; φ: significant improvement; *: the value deteriorates.

Discussion

Method discussion

Due to the small amount of participants and a study design 
that was meant to sort suitable variables for following studies, 
we consider the present study as a pilot. In this pilot study we 
were restricted to a small study group in rather frail health 
condition. It was problematic both to encourage the participants 
to follow the whole study period and to come to the scheduled 
dental clinic visits [17]. If a larger study with this focus is planned, 
it is probably better to recruit participants from, for example, a 
general practitioner clinic. We also treated the population as 
one group, even if there were some changes in their age, medical 
conditions and drug use. It was not suitable to divide the group 
into small subgroups and the participants served as their own 
controls. We included study participants based on the inclusion 
criteria dry mouth and more than 65 years old. None of the 
participants was smoking, yet smoking is associated with dry 
mouth [18]. Saliva samples were all taken during the morning 
session but not at the exact time which is a weakness. Further on, 
bacteria such as Streptococcus mutans, lactobacilli and Candida 
albicans may require prolonged use of products for possible 
changes. The bacteria samples could also have been analyzed in a 
different way, with a more specific measurement of numbers and 
frequencies of bacteria. The product Oral spray with sunflower 
oil is commonly used at hospitals and in nursing homes in many 
years and the other product gel-based flavorless oral moisturizer 
was a newly introduced product we wanted to evaluate. Quality 
of life is complex and difficult to measure. There are instruments 
aimed to measure the general quality of life such as General Health 
Questionnaire (GHQ) [19] but there are also questionnaires 
designed to measure oral health related quality of life, where the 
relationship between oral health and quality of life are highlighted 
[20]. OHIP-14 is adapted for elderly and was therefore chosen to 
be used in this study.

Saliva flow

Plaque index was constant during the study time; a weak 
decrease could be seen after 8 weeks but was not statistically 
significant. However, the improved values for gingival index GI 
and MPS suggest that the oral mucosal conditions improved. 
Unstimulated saliva increased after 8 weeks but no statistical 
significance could be shown here. Concerning stimulated saliva 
a decrease was observed after 4 weeks and then an increase 
again after 8 weeks. The amount of saliva produced is influenced 
by several factors; the “biological clock”, the time of day, stress, 
chewing power and number of teeth [12]. Several participants in 
the study said they were troubled by dry mouth mostly at night. 
We intended to perform the saliva measurements at the same time 
of day but had to make some alterations in the time schedule that 
can have influenced the result. Possibly sympathetic innervation 
also must be taken into account. It may have influenced the results 
when participants were nervous of the first test and then become 
more comfortable [21]. Salivary glands are affected both by 
sympathetic and parasympathetic innervation, therefore resting 
saliva and stimulated saliva varies [22]. It is mostly the mucus-
resting saliva which influence if you experience dry mouth. The 
attendees were elderly people over 65 years old with an average 
of 6.9 different medications on a daily basis. More than four drugs 
daily contribute to a risk of suffering from dry mouth [23]. Many 
seniors take several medicines with oral dryness as a co-effect 
[22]. 

Oral Health

Participants had maintained their oral hygiene habits and the 
slight rise of saliva was not big enough to affect the amount of 
plaque. The plaque index was relatively constant during the study 
time. Dry mouth increases the plaque of the oral cavity which 
leads to gingivitis [24]. An improvement of gingival index could be 
seen after 4 weeks when oral spray with sunflower oil was used. 
The index went up slightly after the use of mouth moisture gel 
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but the value was lower than at the baseline indicating that the 
products have a positive impact on gingiva. The MPS is a unified 
index for amount of plaque and oral mucosal condition, both 
for dentate and denture wearers [12]. MPS showed an average 
decrease during the study time. Decreased mucus saliva makes 
the oral mucosa brittle and causes great discomfort for the patient 
[25]. The unstimulated saliva is harder to substitute and saliva 
replacement products can be recommended frequently to dry 
mouth patients to good effect. Stimulated saliva can be impacted 
by the individual by the numbers and consumption of food and 
drink [4]. 

Micro-flora

Streptococcus mutans was constant but lactobacilli increased 
slightly. Many of the participants had sweets and other sugar 
products to hand and it is known that at low salivary secretion 
rates, the pH of saliva and buffer capacity decreases [26]. The 
evaluated products did not seem to have the capacity to change 
these circumstances during the study period. In Candida albicans 
the participants move from a higher group to a lower one. Candida 
albicans was a frequent finding in our study group but it decreased 
over time depending on increased oral hygiene or possible effect 
from the products. However, this finding should be regarded as a 
trend, since statistical significance was not reached.

Patient evaluation

Today there is no treatment for dry mouth, since it is largely 
caused by medical drug use and diseases [27]. Elderly are often 
associated with the largest oral problems and suffer from dry 
mouth to a greater extent than the rest of the population [28] 
Saliva production decreases with ageing and women produce less 
saliva then men. It may be due to increased medication with age, 
but also that women tend to take more medications than men [29]. 
In this study all participant were elderly and the group consisted 
of more women than men. It may have been more women who 
expressed an interest in participating as they experience more 
discomfort with dry mouth. Many studies point to the association 
between xerostomia and quality of life [27]. Saliva is an important 
factor to function in everyday life and to be able to interact with 
other people [30]. There are few studies about products that are 
recommended in oral dryness. They are often not registered as 
medicines and review articles have concluded that data are limited 
and sometime ambiguous [8]. There are no clear directives about 
what products should be recommended [31]. 

Conclusion
Proxident oral spray with sunflower oil and moisture gel 

without taste may help patients suffering from dry mouth 
to improve their oral mucous conditions, but it requires 
further studies to confirm these results. The products can be 
recommended as comfort products.
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